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PERSONAL COMPUTING DEVICE WITH 
REMOVABLE ACCESSORY MODULE 

TECHNICAL FIELD 

[0001] The present invention relates generally to the field of personal 

computing devices such as personal computers (PCs), laptop computers, notebook computers, 
tablet PCs, personal digital assistants, calculators, and in more particular to a personal 
computing device with a removable accessory module. 

BACKGROUND 

[0002] In the pursuit of mobility and portability, personal computers have 

slimmed down, shed weight and have become easier for users to carry and use. These 
computers, such as notebook and laptop computers, include one or more slots disposed in its 
case to accommodate accessories such as a disc drive, battery, wireless commxmication or 
network cards, etc. Although this design enables the computer maker and user to configure 
the computers' capabilities according to their preferences, the dimensions of the computer 
itself does not change with the addition or deletion of accessories as the slots are built into the 
housing. Further, once the computers have been configured with particular peripheral 
devices residing in the slots, the user generally does not alter or remove these devices from 
the computer. 

[0003] Other personal computing devices such as handheld computers and 

personal digital assistants (PDAs) provide alternate means of receiving user input other than 
handwriting recognition. Because some users have difficulty mastering the peculiar 
handwriting stroke requirements of the handwriting recognition software used in these PDAs, 
a separate keyboard may be attached to the PDA for text input. These keyboards may be 
attached to the PDA via a cable or a cradle that holds the PDA. These handheld devices may 
further provide extension slots or connectors that may receive peripheral devices and 
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accessories. Although the addition of these peripheral devices augments the capabilities of 
the PDA, they increase the bulk and weight of the PDA. 

SUMMARY OF THE INVENTION 

[0004] In accordance with an embodiment of the present invention, a 

computing device comprises a base, a lid, and a hinge structure coupling the base and the lid. 
The hinge structure has a variable height operable to enable the lid to close over at least one 
removable center module disposed on and coupled to the base. The hinge structure is further 
operable to enable the lid to close over the base with the at least one removable center 
module removed from the base. 

[0005] In accordance with another embodiment of the invention, a computing 

device comprises a base housing a plurality of electrical components, at least one removable 
center module disposed on and electrically connectable to the plurality of electrical 
components in the base, a lid, and a hinge structure coupling the base and the lid. The hinge 
structure has a variable height operable to enable the lid to close over the at least one 
removable center module disposed on and coupled to the base. The hinge structure is further 
operable to enable the lid to close over, the base with the at least one removable center 
module removed from the base. 

[0006] In accordance with yet another embodiment of the present invention, a 

device comprises first and second portions, and a hinge stmcture coupling the first and 
second portions. The hinge structure has a variable height operable to enable the first portion 
to close over at least one removable center module disposed on and coupled to the second 
portion. The hinge structure is further operable to enable the first portion to close over the 
second portion with the at least one removable center module removed from the second 
portion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] For a more complete understanding of the present invention, the 

objects and advantages thereof, reference is now made to the following descriptions taken in 
connection with the accompanying drawings in which: 7 

[0008] FIGURE 1 is a perspective view of an embodiment of a personal 

computing device with a removable center peripheral module according to the present 
invention; 
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[0009] FIGURES 2A-2E are side views of embodiments of a personal 

computing device according to the present invention; 

[0010] FIGURE 3 is a perspective view of a hinge structure of a personal 

computing device according to an embodiment of the present invention; and 

[0011] FIGURE 4 is a cross-sectional view of the hinge structure shown in 

FIGURE 3 and taken along line 4-4 thereof according to an embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0012] The preferred embodiment of the present invention and its advantages 

are best understood by referring to FIGURES 1 through 4 of the drawings, like numerals 
being used for like and corresponding parts of the various drawings. 

[0013] FIGURE 1 shows a perspective view of a tablet personal computer 

(PC) 10 according to an embodiment of the present invention. Tablet PC 10 comprises a lid 
housing 12 pivotally coupled to a base housing 14 using a unique hinge structure 16. Lid 
housing 12 is operable to accommodate a display screen 18. Base housing 14 is operable to 
accommodate a removable center accessory module 20, shown housing a keyboard 22 and a 
touchpad 24, which is interchangeable with other removable accessory or peripheral modules 
such as a battery module, optical disc drive module, hard drive module, wireless 
communication module, global positioning system module, image capture module, and other 
forms of user input/output or peripheral device modules now known or later developed. The 
addition of these center removable modules in effect increases the thickness of base housing 
14. 

[0014] Hinge structure 16 is operable to accommodate any varying thickness 

of the interchangeable accessory modules and enable the lid to close over the base. Hinge 
structure 16 is also operable to accommodate even the absence of an interchangeable 
accessory module 20, as seen in FIGURES 2A through 2D. It may be seen that hinge 
structure 16 may be elevated to accommodate an accessory module 20 or be lowered when 
the configuration of the PC does not include an accessory module 20. Tablet PC 10, with 
accessory module 20 such as the keyboard module removed, has a more slender profile with 
less weight that makes it even easier to carry and handle. Hinge structure 16 rotatively 
couples lid housing 12 to base housing 14 and enables lid housing 12 to open, for example, 
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from zero degrees (lid housing closed over the base housing) to about 1 80 degrees from base 
housing 14. Hinge structure 16 is operable to accommodate one or more electrical cables or 
wiring passing from base housing 14 to lid housing 12. 

[0015] Removable accessory module 20 comprises a housing that 

accommodates electronics circuits and other components of an accessory to be used with PC 
10. Accessory module 20 comprises one or more connectors 26 operable to electrically 
couple to connectors 28 disposed in base housing 14. Connectors 26 and 28 may support one 
or more universal serial bus (USB) ports, serial ports (e.g. RS-232C, EIA-232, RS-422, RS- 
423), parallel ports (e.g. Small Computer System Interface (SCSI), Enhanced Parallel Port 
(EPP), Extended Capabilities Port (ECP)), and/or electrical power connections. Connectors 
26 and 28 enables the transmission of electrical signals between accessory module 20 and the 
electronic components in base housing 14, and indirectly between accessory module 20 and 
display screen 18. Connectors 26 and 28 may be positioned on any surfaces of accessory 
module 20 and base housing 14, respectively, that interface with one another. Accessory 
module 20 may further comprise one or more male alignment elements 30 operable to engage 
corresponding female alignment elements 31 disposed in base housing 14. Alternatively, 
electrical connectors 26 and 28 may function as alignment elements. 

[0016] Referring to FIGURE 3, more details of hinge structure 16 are shown 

with a cross-sectional view along lines 4-4 shown in FIGURE 4. FIGURE 3 is shown with 
lid housing 12 removed for better clarity. Referring to both FIGURES 3 and 4, hinge 
structure 16 comprises a clutch member 36 generally residing in a cavity 38 defined within 
base housing 14. Clutch member 36 is biased generally outwardly from cavity 38 by a 
biasing element 40 at one end thereof The second end of clutch member 36 protrudes from 
cavity 38 and is rotatively coupled to lid housing 12 by a pin 42, for example. Clutch 
member 36 is operable to vary its height protruding from cavity 38 and therefore the height of 
the pivot point from which lid housing 12 rotates. 

[0017] In one embodiment of the present invention, hinge structure 16 ftirther 

comprises a lock button 44 having a locking nib 46 operable to engage one or more notches 
48 and 49 formed in clutch member 36. By engaging locking nib 46 in one of the notches in 
clutch member 36, the height of clutch member 36 may be maintained. For example, when 
lock button 44 is engaged with notch 49, clutch member 36 may be at its maximum height 
that can accommodate an accessory module 20 disposed between lid housing 12 and base 
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housing 14. When lock button 44 is engaged with notch 48, clutch member 36 may be at its 
minimum height that enables PC 10 to have a trim profile with no accessory module attached. 
Lock button 44 further comprises a finger latch 50 accessible to a user via an opening 52 
formed in base housing 14. Finger latch 50 may be used by the user to engage or disengage 
lock button 44 with notches 48 and 49 in clutch member 36. Lock button 44 may be biased 
toward clutch member 36 by a second biasing member 54 so that when engaged, lock button 
44 does not easily slip out of the notches in clutch member 36. Constructed in this manner, 
lock button 44 is operable to securely latch clutch member 36 to maintain the height of hinge 
structure 16 and to unlock clutch member 36 to vary the height of hinge structure 16. 

[0018] The number of notches 48 and 49 in clutch member 36 and positions 

thereof are dependent on the thickness of the accessory modules to be accommodated by PC 
10. For example, PC 10 may accommodate a number of accessory modules with two 
different thicknesses. Therefore, clutch member 36 may comprise three notches, for 
example, two of which positioned to accommodate the two different thicknesses of the 
accessory modules, and one positioned for the lightweight configuration without an accessory 
module attached. 

[0019] Because the height of hinge structure 16 can be varied, lid housing 12 

and base housing 14 can accommodate a center accessory module 20 of varying thickness. 
The profile of lid housing 12 and base housing 14 can also be substantially slimmed down 
with the center accessory module removed. For example, when PC 10 is used as a tablet PC 
where the user input is received via the display screen, the keyboard module is not needed for 
user input and can be removed. On the other hand in other embodiments the flexibility of 
hinge structure 16 also enables the inclusion of multiple removable center modules 20' and 
20" between lid housing 12 and base housing 14, as shown in FIGURE 2E. The center 
modules may comprise one or more connectors for interconnection between the center 
modules for passing electrical signals and power, for example. In this embodiment, clutch 
member 36 comprises notches, the number and position(s) thereof being designed to 
accommodate the multiple center modules. 

10020] Although the description herein is generally directed to a tablet PC, 

embodiments of the present invention are equally applicable to other personal computing 
devices where a slim profile and light weight are desired characteristics. For example, a PDA 
may employ a removable thumb-operated keyboard module and/or a removable touch- 
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sensitive screen module according to the embodiments of the present invention to enable its 
user to select a preferred input interface without adding to its bulk or weight. 

[0021] Embodiments of the present invention are applicable to a device 

having two portions coupled by a hmge structure. The unique design of the hinge structure 
acconunodates variable thickness of the two portions caused by adding and removing one or 
more removable center modules stacked onto one of the two portions. 



